Microbiota and Covid-19. Which came first, the chicken or the egg?
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Dear Editor,

We carefully read the article by Gu and colleagues,’ reporting significant differences in the gut microbiota
comparing patients affected by COVID-19, HIN1 and healthy controls.

Moreover,zsignificant alterations in the fecal microbiome of COVID-19 patients during hospitalization were
described.

Gut microbial communities can interact with intestinal viruses promoting or contrasting their invasiveness,
and being affected by them.?

Recently, the interlink between the gut microbiota, influenza virus and the severity of symptoms has been
reported;* influenza pulmonary infection could significantly alter the intestinal microbiota profile through type
I interferons (IFN-1s). Moreover, IFN-Is produced in the lungs can promote the depletion of obligate anaerobic
bacteria and the enrichment in gut Proteobacteria, leading to “dysbiosis”.*

Influenza viruses, including SARS-CoV-2, replicate in the respiratory tract but can reach and infect the gut,
causing intestinal symptoms and interacting with local microbiota.®

Rarely, SARS-CoV-2 infection can cause hemorrhagic colitis; more frequently, it is associated with thickening
and pneumatosis of the bowel with portal pneumatosis.® These effects can be favored by gut dysbiosis, but can
also be promoted by impaired antibacterial defenses leading to infection, increased mucosal permeability,
bacterial translocation.’

SARS-CoV-2 may interact with gut microbes in predisposed healthy controls and even in symptomatic
COVID-19, and a different and specific microbiota composition can be detected. In the first group, a reduction
in Lactobacilli and an increase in Klebsiella spp., Streptococcus spp. and Ruminococcus spp. occurred. In
hospitalized patients, a reduction in commensal bacteria and the increase in Clostridia spp., Actinomyces spp.,
and Bacteroides spp. was reported and, finally, not predisposed healthy controls were mainly characterized by
commensal bacteria.®

These results are in agreement with Zuo et al. since COVID-19 reduces commensals and Clostridia spp. and
seems to increase the disease severity;? a Chinese report confirmed a gut dysbiosis with decreased Lactobacilli
and Bifidobacteria.® Modifications induced by SARS-CoV-2 seem different from those induced by H1IN1
influenza, underlining as different viruses exert variable effects.

Moreover, in a pre-print paper, fecal samples of affected patients showed metabolomics features suggesting
amino acid pathways potentially linking gut microbiota to inflammation?®,

Dysbiosis and inflammation increase angiotensin-converting enzyme 2 intestinal expression, proportionally
to SARS-CoV-2 fecal load,? potentiating its virulence.

Moreover, dysbiosis occurs in several comorbidities, including diabetes and obesity, and even in Kawasaki
disease, characterized by the increase in Streptococcus spp. and a reduction in Lactobacilli.

A physiological gut microbiome (promoted by environmental factors including "healthy" diet, adequate
vitamin D assumption, physical activity, lifestyle, reduced use of antibiotics and other drugs), in addition to
genetics factors, comorbidities, age, sex, and geographical provenience, could have a determining role in
promoting immune response and preventing an excessive anti-viral immune reaction. All these factors could
explain the differences in the frequency and severity characterizing SARS-CoV-2 infection, since dysbiosis
and inflammation (observed in elderly or immuno-compromised people and the metabolic syndrome) represent
favoring factors.

In conclusion, we could hypothesize that specific interventions on gut microbiota, through prebiotics,
probiotics, or involving nanotechnologies, will help in preventing or reducing COVID-19 symptoms even in
predisposed patients affected by comorbidities.
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